Background: Nosocomial infection rate are often higher for intensive care unit (ICU) than other units of
Introduction
cial burden, and increased mortality. The precise prevaNosocomial infection (NI) rates range from 3.5% to 10% lence data on NI are lacking for India. in general hospital practice and are often greater in in tensive care units (ICUs) (15-40%) . [1] The NIs result into In ICU, the number of direct contacts between the complications, increased hospital stay, additional finan-hands of the HCW and the patients are greater, and this leads to increased rate of NI. [2] Hands play a major role
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in the transmission of blood-borne, enteric, and respiraChoithram Hospital and Research Centre, Indore, Madhya Pradesh-452014, tory-tract infections. The hand hygiene has been conIndia sidered the most important tool in NI control. [3, 4] The bac-
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Free full text available from www.ijccm.org setup and elimination of the same should be the target in hand washing or disinfections practices.
Availability of water for hand washing itself is a prob lem in some Indian hospitals. Hand drying facility in the form of air-dryer or sterile napkins is more difficult. ICUs are often understaffed and frequent washing and drying could be difficult owing to time constraint as well. Alco holic hand rubs have been claimed to be more efficient [6] in reducing the microbial flora on the hands.
There is no published data, to our knowledge, on the hand hygiene practice in India. The present study was aimed to assess the transient microbial flora on the hands of the nursing staff in ICU in a tertiary care center and to compare the efficiency of conventional hand washing with alcoholic hand rub in reduction of bacterial flora on the hands.
Materials and method

Study site
The Choithram Hospital and Research Centre, Indore, is a 350-bedded tertiary care center. The study was car ried out in the ICU of the hospital. The ICU has a medi cal unit (six beds), a cardiac unit (four beds), and a sur gical unit (seven beds).
Subjects and sample collection
Thirty-four nurses posted in the ICU were included in the study. The hands were checked for the presence of transient bacterial flora during the middle of the routine activities. Periodic random examinations were made by collecting 204 samples during January 2003-March 2003. Obviously, the study included multiple examina tions of the ICU nurses.
The sample collection included getting impressions of the fingers of hands on the surface of MacConkey agar plate (100 mm diameter). Two separate plates were used for left and right hand fingers. Following the sample col lection, the staff was asked to carry out hand wash or alcoholic hand rubs (alternate basis). After hand wash ing, the hands were dried using sterile napkins and in case of alcoholic hand rub hands were allowed to air dry. Following the hand wash or alcoholic rub, impres sions of fingers were repeated from both the hands on fresh media to check the resident flora.
Hand wash and alcoholic rub
Standard 30-s hand wash was carried out using Baktolin (Raman and Weil, India) liquid soap. The soap contained lauryl sulfate as detergent, and glycerin and other emollients. The soap dispenser dispensed 0.5 ml per push. The Sterillium (Raman and Weil, India) alco holic hand rub containing 75% propanol and a quater nary ammonium compound was used. The alcohol dis penser delivered 3 ml per application.
Bacteriological study
The MacConkey agar (HI-media, India, Code No. M082) supported the growth of staphylococci, group-D streptococci, and Gram-negative enterobacteria. The plates after finger impressions were incubated at 37°C for 24 h and the colonies identified by Gram's staining and standard biochemical tests. The growth of colonies less than 20 was considered as scanty, whereas colo nies 20-100 were reported as moderate growth and greater than 100 as heavy growth. The finger impres sions before hand wash or hand rubs were considered as untreated controls.
Ethical issues
The project was approved by the ethical and research committee and a written informed consent was not sug gested by the committee. All the staff members were explained about the study design and were asked to use hand rub or hand wash as they perform routinely.
Statistics
The selection for a hand rub or a hand wash was on an alternate basis. Differences between bacterial flora before and after hand rub or hand wash were compared using paired t-test (microsoft excel).
Results
The bacterial spectrum of the transient flora on the fin gers of the nursing staff in ICU setup is depicted in Ta ble 1. The data show that during the course of routine health-care activities in ICU, both Gram-positive cocci and Gram-negative bacilli get deposited on the hands. A qualitative reduction in the flora occurs after hand washing and a substantial reduction occurred after al coholic hand rubs.
The transient flora was measured before and after hand NLF GNB, nonlactose fermenting Gram-negative bacilli. The above data are for qualitative presence of the type of bacteria; the presence of more than one type of bacteria on the hands of a subject was a common observation.
wash or alcoholic hand rubs by a semiquantitative method. The transient bacteria loosely adhered to the finger skin were transferred by a contact of fingers over the solid culture media and a gradation based on the number of colonies was made as shown in Table 2 .
The reduction in the transient flora after hand wash was significant (P = 0.01-0.03 in paired t-test). Alco holic hand rubs drastically reduced the bacterial flora (P = 0.002 or below).
The effect of hand washing and alcoholic hand rub on the percentage reduction of transient flora is shown in Figure 1 . Only 7-8 % of the persons had nil or scanty growth, whereas 66.7% had moderate bacterial flora and 25.5% had heavy bacterial flora on the hands before hand washing or alcoholic hand rubs. The reduction of bacterial flora following alcoholic rub was far greater than after hand wash with soap and water.
Discussion
Staphylococci are the common organisms responsi ble for NI. The proportion of NI caused by staphylococci is reported to be 26.4% among UTI, 23.3% among sep ticemia and 12.9% in lower respiratory tract infection. [7] In the present study staphylococci were grown from 178 The prevalence of NI caused by Gram-negative bac teria has been increasing in ICU setups and it was re ported to be as high as 64%. [8] Transient colonization of Gram-negative bacteria ranges from 21% to 86% and the highest rate was noted in ICU. [9] In the present study 134 of the 204 samples collected before washing or al coholic rub revealed the growth of Gram-negative ba cilli. Transient Gram-negative bacteria have been re ported to persist in all the 10 health-care workers after washing with soap and water. [10] . In the present study, even after the hand wash with soap and water, the Gram negative bacteria were seen on the hands in more than 50% of the nurses. The Gram-negative enteric bacteria are resistant to soap or detergents and nonmedicated soap cakes become contaminated and lead to coloniza tion of the hands of personnel and subsequent trans mission as NI. [11, 12] It needs to be mentioned that soap cakes are still being used in majority of the hospitals and provision of liquid soap dispensers needs to be sug gested in the hospital practice.
Repeated application of detergents and soaps results in transepidermal water loss, damage to stratum cor neum, and irritative contact dermatitis. [13] Alcohols along with emollients such as glycerin appear to be the safest antiseptic agent for the skin, [14] and the advantage is the fast drying of the alcoholic preparation without the need of a towel.
The present study clearly documents more efficient reduction of the microbial flora on hands by alcoholic hand rubs in comparison to conventional hand wash. The cost of the alcoholic hand rub is Rs. 1.50 per appli cation whereas the hand wash will be less than Rs. 0.20 per wash. However, the alcoholic rub may not be ex pensive if the efficiency, side effects, time saved, and mainly the reduction in NI is considered. We have yet not measured the infection rate as the interventional study. However, the use of alcoholic hand rub practice over a 10-month period reduced NI by 36% in a 498 bedded acute care facility [15] and in the other setup by 41%. [16] In the Centers for Disease Control and Preven tion guidelines, [17] a hygienic hand disinfectant with an alcohol-based hand rub is the preferred treatment of hand hygiene for HCWs and needs to be practiced be fore and after care of every patient.
